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Abstract: Air pollution have been one of the major health affecting factors around the globe. In China, air pollution mostly comes from the high percentage of coal in
energy structure, industrial activities and automobile exhaust of cars. During the lockdown policies to restrict COVID-19 spreading from 2020, these activities are more
and less restricted. This study aims to analyze the change in air pollution patterns during the COVID-19 affected time period in several cities in China using satellite data
retrieved from the aura satellite’s Ozone Monitoring Instrument.
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1. Background

Air pollution in China:
China has fossil fuels as the major :
energy supply which results in large :
scale air pollution. Beside coal :
combustion, the increasing number of :
fuel-based vehicles in cities made NO2 ;
a major pollutant.
Beijing’s 20% traffic restrictions from :
2008 reduced air pollution in short :
period of time. COVID-19 lock downs :
that restrict human activity may have :
similar effect.
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Lockdown due to covid:
: COVID-19 outbreak in Wuhan quickly

: spread due to Spring festival traveling.

Wuhan City was locked down on 23

: January 2020, and within ten days,
: most of the provinces In mainland
= China implemented strict restrictions
: over transportation and production
: activities.

: After the re-opening of most cities In
- April 2020. Several cases of large-
- scale activity restriction happened in

- the following 2 years, such as
Shanghai from March to May in 2022.

: CovidlzkdOv95 9.

P RETOCovid-19NHE (L. FED
P RITOI=IZT CITEAYEL =, B
: E (L2020 1H238ICEHSESN. 10

BLURNICHEREIDEDIFEALER,
MERIVEEFEZRELSHIPRLE

E sz:o
1 20204 IZIFEAEDETMNERS

2.methodology

Satellite Trend

NO2 analysis of

Study time and area
October 2004 to June 2022 and transformed

format. The satellite data for 13 cities in Chi
latitude and longitude.

STL decomposition/STL 4}

OMI 2004-2022 seasonality Significant Policy
data of Time series and remainder points or effects

trends

2020-2022

OMI NO2 data from the Aura satellite operated by NASA were retrieved from

to monthly average data in GeoTIFF
na was collected after specifying the
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STL decomposition is a seasonal adjustment method that uses a filtering algorithm
based on Loess regression to disassemble the series into seasons, trends, and
residuals. It is primarily useful for studying time series data and exploring historical
changes over time. The processing of data was conducted in R studio using R
language and visualized by the ggplot2 pack in R.
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3. Results 2 : 2022 (obtained from

Population T https: //maps s5p-pal. Cpm/)
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All the cities analyzed reflected a strong influence of the 2020 lockdown illustrated
by a drop In the trend compared to the previous year. Apart from Wuhan who
experienced the most significant decreasing trend, other cities significantly affected
by the 2020 lockdown included Shanghai and Beijing which are both cities with big
population.
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Negative remainder means the actual
value is lower than prediction made by
trend and seasonality. It can also reflect
the abnormal decrease of NO2 during ==
Covid lockdowns.
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4.discussion

The trend of NO2 concentration can reflect the lockdown by showing decreasing
trend Iin 2020 and 2022. The remainder of the STL decomposition provides
Information for abnormal points which can be related to the breakout of covid and
related lockdowns. significant negative remainder can all be related to high
stringency level of lockdowns in 2020 and in 2022 for Shanghai. However, most of
the significant negative remainder appeared in spring 2020, and minor lockdowns
are hard to be identified only through the trend and remainder.

NO2;=E DIEMR (&, 2020F £2022F ([THA T HMERZRY C&ITLY ., OvoS
D RRTEFET, STLREDRYDER L. CovidbB LUVBEET AV I
YDITLAVTINEET HRIREDHIERELGHRAUEDFEHRTREMBLET,
EELHADEYITTART, 2020FL2022F D LBOHELNILOENHELA
ILICEAZELTWSAREMEAHYFET, L. BAELGEDEKEYDIFTLEALIE2020
E%k?iﬁb By T oUIE FLURERYZBLTOHERNTHIEN
A 2T

For further details, contact: Name, Bw-605, 6-1, Komaba 4-chome, Meguro, Tokyo 153-8505 JAPAN (URL.: http://wtlab.iis.u-tokyo.ac.jp/ E-mail: Xxxxxx@iis.u-tokyo.ac.jp)
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